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1984 Nutrient Requirements 
of Beef Cattle 
Paul Q. Guyer, Rick A. Stock and James A. Gosey11 
The 1984 edition of "Nutrient Requirements of Beef 
Cattle"21 has been completely rewritten . There are a 
number of changes important to the areas of growing, 
finishing, and breeding cattle compared to the 1976 edi-
tion. 
Growing and Finishing Cattle 
1. Requirements for growing and finishing are given 
for both medium and large frame cattle. 
2. Energy requirements are calculated from new 
equations based on a larger data base and new for-
mulas. 
3. Protein requirements are listed and should be ade-
quate for 50 percent of the cattle in a given class . 
Because energy values for the requirements are 
calculated from formulas that are different, delay using 
these requirements until feed composition tables for all 
the feeds you use are based on the new formulas. 
Since the protein requirement is set for maximum 
gain for only 50 percent of the cattle, the authors sug-
gest that, for some feeding programs and feed cost rela-
tionships, it might be economical to increase the protein 
level by 14 percent so that protein would be adequate 
for 84 percent of the cattle. 
Breeding Beef Cattle 
1. Less protein, TDN and phosphorus, but more 
calcium is indicated for pregnant yearling heifers. 
2. More protein , TDN, calcium and phosphorus are 
recommended for pregnant mature cows in middle and 
late pregnancy. 
3. Slightly less protein, energy and calcium, and con-
siderably less phosphorus is indicated for 2-year-olds 
nursing calves. 
4. Less phosphorus is listed for lactating cows with 
average milking ability. 
11 Paul Q. Guyer is Extension Beef Specialist, Rick A. Stock is Exten-
sion Feedlot Specialist, James A . Gosey is Extension Beef Specialist. 
21Nutrient Requirements for Beef Cattle, Sixth Revised Edition 1984, 
National Academy Press 
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5. Slightly less protein and calcium, and considerably 
less phosphorus is suggested for lactating cows with 
superior milking ability. 
6. Dry matter intake is estimated to be somewhat 
lower for lactating cows. 
These requirements can be used in connection with 
previous feed composition tables in rations where TDN 
is used for the energy requirement. 
Changes for Both Types of Feeding 
1. Calcium requirements were based on an estimated 
digestibility of 50 percent of the dietary calcium . 
2. Phosphorus requirements were based on an 
estimated digestibility of 85 percent of the dietary 
phosphorus . 
We have modified the format from that presented by 
the NRC Committee and ha'Je changed requirements 
from the metric to the English system where appropriate 
except for megacalories of NEm and NEg. 
The "Feed Mix Beef" program on AGNET will be 
modified based on these data. New values should be 
available for use by Sept. 1, 1985. 
TABLE 1. NUTRIENT REQUIREMENTS OF GROWING AND FINISHING CATTLE 
DAILY IN DIET DRY MATTERa 
Weight Da. Tot. 
wtb 
Da. 
DMie,d lb Gn. Pro. N~ NEg Ca Phos Gn. Pro. ME Me=~lb NE TDN Cae Phos (Kg) lb lb Meal Meal lb lb lb lb lb J Mealllb Meal~lb J % % 
MEDIUM FRAME STEER CALVES 
331 .4 .76 3.30 .41 .024 .015 300 0.5 7.8 9.6 0.89 0.50 0.25 54.0 0.31 0.20 (150) .9 .94 3.30 .87 .035 .020 1.0 8.4 11.4 0.96 0.57 0.31 58.5 0.45 0.24 
1.3 1.11 3.30 1.36 .046 .024 1.5 8.7 13.2 1.04 0.64 0.38 63.0 0.58 0 . 28 
1.8 1.27 3.30 1.87 .060 .026 2.0 8.9 14.8 1.11 0.70 0.44 67.5 0.72 0.32 
2.2 1.42 3.30 2.39 .071 .031 2.5 8.9 16.7 1. 21 0.79 0.51 73.5 0.87 0.37 
2.6 1.55 3.30 2.91 .082 .035 3.0 8.0 19.9 1.39 0.95 0.64 85.0 1.13 0.47 
441 .4 .88 4.10 .50 .026 .020 400 0.5 9.7 8.9 0.89 0.50 0.25 54.0 0.27 0.18 (200) .9 1.06 4.10 1.08 .037 .022 1 .o 10.4 10.3 0.96 0.57 0.31 58.5 0.38 0.21 
1.3 1.22 4.10 1.69 .046 .026 1.5 10.8 11.5 1.04 0.64 0.38 63.0 0.47 0.25 
1.8 1.37 4.10 2.32 .057 .029 2.0 11.0 12.7 1.11 0.70 0.44 67.5 0.56 0.26 
2.2 1.50 4.10 2.96 .068 .033 2.5 11.0 14.2 1.21 0.79 0.51 73.5 0.68 0.30 
2.6 1.62 4.10 3.62 .077 .035 3.0 10.0 16.6 1.39 0.95 0.64 85.0 0.86 0.37 
551 .4 .99 4.84 .60 .029 .022 500 0.5 11.5 8.5 0.89 0.50 0.25 54.0 0.25 0.18 (250) .9 1.17 4.84 1.28 .037 .026 1.0 12.3 9.5 0.96 0.57 0.31 58.5 0.32 0.20 
1.3 1.32 4.84 2.00 .046 .029 1.5 12.8 10.5 1.04 0.6 4 0.38 63.0 0.40 0.22 
1.8 1.46 4.84 2.74 .055 .031 2.0 13.1 11 .4 1.11 0.70 0.44 67.5 0.47 0.24 
2.2 1.59 4.84 3.50 .064 .035 2.5 13.0 12.5 1 .21 0.79 0.51 73.5 0.56 0.27 
2.6 1.69 4.84 4.28 .073 .037 3.0 11 .8 14.4 1.39 0.95 0.64 85.0 0.69 0.32 
661 .4 1.10 5.55 .69 .031 .026 600 0.5 13.2 8.2 0.89 0.50 0.25 54.0 0.23 0.18 (300) .9 1.28 5.55 1.47 .040 .029 1.0 14.1 9.0 0.96 0.57 0.31 58.5 0.28 0.19 
1.3 1.42 5.55 2.29 .049 .031 1.5 14.7 9.8 1 .04 0.64 0.38 63.0 0.35 0.21 
1.8 1.55 5.55 3.14 .055 .033 2.0 15.0 10.5 1.11 0.70 0.44 67.5 0.40 0.22 
2.2 1.66 5.55 4.02 .064 .035 2.5 14.9 11.4 1.21 0.79 0.51 73.5 0.46 0.24 
2.6 1. 75 5.55 4.90 .071 .037 3.0 13.5 12.9 1.39 0.95 0.64 85.0 0.57 0.29 
772 .4 1.20 6.24 .77 .033 .029 700 0.5 14.8 7.9 0.89 0.50 0.25 54.0 0.22 0.18 (350) .9 1.38 6.24 1.65 .042 .031 1.0 15.8 8.6 0.96 0.57 0.31 58.5 0.27 0.18 
1.3 1.52 6.24 2.57 .049 .033 1.5 16.'5 9.2 1.04 0.64 0.38 63.0 0.31 0.20 
1.8 1.64 6.24 3.53 .055 .035 2.0 16.8 9.8 1.11 0.70 0.44 67.5 0.34 0.21 
2.2 1. 74 6.24 4.51 .062 .037 2.5 16.7 10.5 1 .21 0.79 0.51 73.5 0.40 0.22 
2.6 1.81 6.24 5.50 .068 .040 3.0 15.2 11.7 1.39 0.95 0.64 85 .o 0.49 0.26 
882 .4 1.30 6.89 .85 .035 .033 800 0.5 16.4 7.7 0.89 0.50 0.25 54.0 0.22 0.18 (400) .9 1.47 6.89 1.82 .042 .035 1.0 17.5 8.3 0.96 0.57 0.31 58.5 0.24 0.18 
1.3 1.60 6.89 2.84 .049 .037 1.5 18.2 8.8 1.04 0.64 0.38 63.0 0.28 0.19 
1.8 1.72 6.89 3.90 .055 .037 2.0 18.6 9.2 1.11 0.70 0.44 67.5 0.31 0.20 
2.2 1.81 6.89 4.98 .060 .040 2.5 18.5 9.8 1.21 0.79 0.51 73.5 0.35 0.21 
2.6 1.87 6.89 6.69 .064 .042 3.0 16.8 10.8 1.39 0.95 0.64 85 .o 0.42 0.25 
992 .4 1.40 7.52 .93 .037 .035 900 0.5 17.9 7.6 0.89 0.50 0.25 54.0 0.21 0.18 (450) .9 1.56 7.52 1.99 .044 .037 1.0 19.1 8.0 0.96 0.57 0.31 58.5 0.23 0 •. 18 
1.3 1.69 7.52 3.11 .049 .040 1.5 19.9 8.4 1.04 0.64 0.38 63.0 0.25 0.19 
1.8 1.80 7.52 4.26 .053 .042 2.0 20.3 8.8 1.11 0.70 0.44 67.5 0.28 0.20 
2.2 1.88 7.52 5.44 .057 .042 2.5 20.2 9.3 1.21 0.79 0.51 73.5 0.31 0.20 
2.6 1.92 7.52 6.65 .062 .044 3.0 18.3 10.1 1.39 0.95 0.64 85.0 0.37 0.23 
1102 .4 1.49 8.14 1.01 .042 .040 1000 0.5 19.3 7.5 0.89 0.50 0.25 54.0 0.21 0.18 (500) .9 1.66 8.14 2.16 .046 .040 1.0 20.7 7.8 0.96 0.57 0.31 58.5 0.21 0.18 
1.3 1.78 8.14 3 .36 .051 .042 1.5 21.5 8.1 1.04 0.64 0.38 63.0 0.24 0.18 
1.8 1.87 8.14 4.61 .053 .044 2.0 22.0 8.4 1.11 0.70 0.44 67.5 0.25 0.19 
2.2 1.94 8.14 5 .89 .057 .044 2.5 21.9 8.8 1.21 0.79 0.51 73.5 0.27 0.19 
2.6 1.98 8.14 7.19 .060 .046 3.0 19.8 9.5 1.39 0.95 0.64 85.0 0.32 0.22 
1213 .4 1.58 8.75 1.08 .044 .042 (550) .9 1. 74 8.75 2.32 .049 .044 
1.3 1 .86 8.75 3.61 .051 .044 
1.8 1.95 8.75 4.95 .053 .046 
2.2 2.01 8.75 6.23 .055 .046 
2.6 2.03 8.75 7.73 .057 .046 
LARGE FRAME STEER CALVES & COMPENSATING MEDIUM FRAME YEARLING STEERS 
331 .4 .80 3.30 .36 .024 .015 300 0.5 8.2 9.5 0.86 0.48 0.23 52.5 0.30 0.19 (150) 
.9 .97 3.30 .77 .037 .020 1.0 8.7 11.3 0.92 0.54 0.28 56.0 0.46 0.23 
1.3 1 .15 3.30 1.21 .048 .024 1.5 9.1 12.9 0.98 0.59 0.33 59.5 0.58 0.27 
1.8 1.32 3.30 1.65 .062 .029 2.0 9.4 14.6 1.04 0.64 0.38 63.5 0.70 0.30 
2.2 1.48 3.30 2.11 .073 .031 2.5 9.6 16.3 1.11 0.70 0.44 67.5 0.85 0.34 
2.6 1.63 3.30 2.58 .084 .035 3.0 9.6 18.0 1.18 0.77 0.49 72.0 0.99 0.39 
3.1 1. 78 3.30 3.06 .097 .040 3.5 9.3 20.3 1.29 0.86 0.57 78.5 1.16 0.45 
3.5 1.90 3.30 3.53 .108 .044 
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TABLE 1. NUTRIENT REQUIREMENTS OF GROWING AND FINISHING CATTLE CONTINUED 
DAILY IN DIET DRY MATTERa 
Weight Da. Tot. Da. 
lb Gn. Pro. N~ NEg Ca Phos wtb Gn. DMie,d Pro. ME NE NE TDN Cae Phos (Kg) lb lb Meal Meal lb lb lb lb lb % Mcal/lb Meal,lb Meal~lb % % % 
LARGE FRAME STEER CALVES & COMPENSATING MEDIUM FRAME YEARLING STEERS CONTINUED 
441 .4 .93 4.10 .45 .026 .020 400 0.5 10.1 8.9 0.86 0.48 0.23 52.5 0.26 0.18 (200) .9 1.10 4.10 .96 .037 .022 1.0 10.8 10.2 0.92 0.54 0.28 56.0 0.37 0.20 
1.3 1 .27 4.10 1 .50 .049 .026 1.5 11.3 11.4 0.98 0.59 0.33 59.5 0.47 0.23 
1.8 1.43 4.10 2.06 .060 .031 2.0 11.7 12.7 1.04 0.64 0.38 63.5 0.57 0. 26 
2.2 1.58 4.10 2.62 .071 .033 2.5 11.9 13.9 1.11 0.70 0.44 67.5 0.65 0.30 
2.6 1. 72 4.10 3.20 .082 .037 3.0 11.9 15.2 1.18 0.77 0.49 72.0 0.76 0.33 
3.1 1.86 4.10 3.79 .093 .040 3.5 11.5 16.9 1.29 0.86 0.57 78.5 0.90 0.36 
3.5 1.97 4.10 4.39 .104 .044 
551 .4 1.05 4.84 .53 .029 .022 500 0.5 12.0 8.5 0.86 0.48 0.23 52.5 0.24 0.18 (250) .9 1.22 4.84 1.13 .040 .026 1.0 12.8 9.5 0.92 0.54 0.28 56.0 0.33 0.19 
1.3 1.38 4.84 1.77 .051 .029 1.5 13.4 10.4 0.98 0.59 0.33 59.5 0.39 0.21 
1.8 1.54 4.84 2.43 .060 .033 2.0 13.8 11.4 1.04 0.64 0.38 63.5 0.46 0.24 
2.2 1.68 4.84 3.10 .068 .035 2.5 14.0 12.4 1.11 0.70 0.44 67.5 0.55 0.25 
2.6 1.81 4.84 3.78 .079 .040 3.0 14.0 13.4 1.18 0.77 0.49 72.0 0.63 0.28 
3.1 1.93 4.84 4.48 .088 .042 3.5 13.6 14.7 1 .29 0.86 0.57 78.5 0.73 0.32 
3.5 2.03 4.84 5.19 .097 .044 
661 .4 1.17 5.55 .61 .031 .026 600 0.5 13.8 8.2 0.86 0.48 0.23 52.5 0.22 0.18 (300) .9 1.33 5.55 1.30 .042 .029 1.0 14.6 9.0 0.92 0.54 0.28 56.0 .0.29 0.19 
1.3 1.49 5.55 2.03 .051 .033 1.5 15.3 9.7 0.98 0.59 0.33 59.5 0.35 0.20 
1.8 1.64 5.55 2.78 .060 .035 2.0 15.8 10.5 1.04 0.64 0.38 63.5 0.40 0.22 
2.2 1. 77 5.55 3.55 .068 .037 2.5 16.1 11.3 1.11 0.70 0.44 67.5 0.47 0.23 
2.6 1.89 5.55 4.34 .077 .040 3.0 16.1 12.1 1.18 0.77 0.49 72.0 0.52 0.26 
3.1 2.00 5.55 5.14 .084 .044 3.5 15.6 13.2 1.29 0.86 0.57 78.5 0.61 0.28 
3.5 2.08 5.55 5.95 .093 .046 
772 .4 1.28 6.24 .68 .035 .029 700 0.5 15.4 7.9 0.86 0.48 0.23 52.5 0.21 0.18 (350) .9 1.44 6.24 1.46 .042 .033 1 .o 16.4 8.6 0.92 0.54 0.28 56.0 0.27 0.19 
1.3 1.59 6.24 2.28 .051 .035 1.5 17.2 9.2 0.98 0.59 0.33 59.5 0.31 0.19 
1.8 1.73 6.24 3.12 .060 .037 2.0 17.8 9.8 1.04 0.64 0.38 63.5 0.36 0.21 
2.2 1.86 6.24 3.99 .066 .040 2.5 18.0 10.5 1.11 0.70 0.44 67.5 0.40 0.22 
2.6 1.97 6.24 4.87 .075 .042 3.0 18.0 11.1 1.18 0.77 0.49 72.0 0.45 0.23 
3.1 2.07 6.24 5.77 .082 .044 3.5 17.5 12.0 1.29 0.86 0.57 78.5 0.52 0.26 
3.5 2.13 6.24 6.68 .088 .046 
882 .4 1.38 6.89 .75 .037 .033 800 0.5 17.1 7.7 0.86 0.48 0.23 52.5 0.21 0.18 (400) .9 1.54 6.89 1.61 .044 .035 1.0 18.2 8.3 0.92 0.54 0.28 56.0 0.24 0.18 
1.3 1.69 6.89 2.52 .053 .037 1.5 19.0 8.8 0.98 0.59 0.33 59.5 0.28 0.19 
1.8 1.82 6.89 3.45 .060 .040 2.0 19.6 9.3 1.04 0.64 0.38 63.5 0.32 0.20 
2.2 1.94 6.89 4.41 .066 .042 2.5 19.9 9.8 1.11 0.70 0.44 67.5 0.35 0.21 
2.6 2.05 6.89 5.38 .073 .044 3.0 19.9 10.4 1.18 0.77 0.49 72.0 0.40 0.22 
3.1 2.13 6.89 6.38 .079 .046 3.5 19.3 11.1 1.29 0.86 0.57 78.5 0.45 0.24 
3.5 2.18 6.89 7.38 .084 .049 
992 .4 1.48 7.52 .82 .040 .035 900 0.5 18.6 7.6 0.86 0.48 0.23 52.5 0.20 0.18 (450) .9 1.64 7.52 1. 76 .046 .037 1.0 19.8 8.0 0.92 0.54 0.28 56.0 0.23 0.18 
1.3 1. 78 7.52 2.75 .053 .040 1.5 20.8 8.5 0.98 0.59 0.33 59.5 0.27 0.18 
1.8 1.91 7.52 3.77 .060 .042 2.0 21.4 8.9 1.04 0.64 0.38 63.5 0.29 0.20 
2.2 2.02 7.52 4.81 .064 .044 2.5 21.8 9.3 1.11 0.70 0.44 67.5 0.31 0.20 
2.6 2.12 7.52 5.88 .071 .046 3.0 21.7 9.8 1.18 0.77 0.49 72.0 0.36 0.21 
3.1 2.19 7.52 6.97 .075 .049 3.5 21.1 10.4 1.29 0.86 0.57 78.5 0.40 0.23 
3.5 2.23 7.52 8.07 .082 .049 
1102 .4 1.58 8.14 .89 .042 .040 1000 0.5 20.2 7.5 0.86 0.48 0.23 52.5 0.20 0.17 (500) .9 1.73 8.14 1.91 .049 .042 1.0 21.5 7.8 0.92 0.54 0.28 56.0 0.23 0.17 
1.3 1.87 8.14 2.98 .0'53 .044 1 .5 22.5 8.2 0.98 0.59 0.33 59.5 0.25 0.18 
1.8 2.00 8.14 4.08 .060 .044 2.0 23.2 8.6 1.04 0.64 0.38 63.5 0.27 0.18 
2.2 2.10 8.14 5.21 .064 .046 2.5 23.6 8.9 1.11 0.70 0.44 67.5 0.29 0.19 
2.6 2.19 8.14 6.37 .068 .049 3.0 23.6 9.3 1.18 0.77 0.49 72.0 0.32 0.20 
3.1 2.25 8.14 7.54 .073 .049 3.5 22.8 9.8 1.29 0.86 0.57 78.5 0.35 0 . 21 
3.5 2.27 8.14 8.73 .077 .051 
1213 .4 1.68 8.75 .96 .044 .044 1100 0.5 21.7 7.4 0.86 0.48 0.23 52.5 0.19 0.17 
(550) .9 1.82 8.75 2.05 .051 .044 1.0 23.1 7.7 0.92 0.54 0.28 56.0 0.21 0.17 
1.3 1.96 8.75 3.20 .055 .046 1 .5 24.1 8.0 0.98 0.59 0.33 59.5 0.23 0.18 
1.8 2.08 8.75 4.38 .060 .049 2.0 24.9 8.3 1.04 0.64 0.38 63.5 0.25 0.18 
2.2 2.18 8.75 5.60 .064 .049 2.5 25.3 8.5 1.11 0.70 0.44 67.5 0.26 0.18 
2.6 2.26 8.75 6.84 .066 .051 3.0 25.3 8.9 1.18 0.77 0.49 72.0 0.29 0.19 
3.1 2.31 8.75 8.10 .071 .051 3.5 24.5 9.3 1.29 0.86 0.57 78.5 0.32 0.21 
3.5 2.32 8.75 9.38 .075 .053 
1323 .4 1. 78 9.33 1.02 .049 .046 (600) .9 1.91 9.33 2.19 .053 .049 
1.3 2.05 9.33 3. 41 .055 .049 
1.8 2.16 9.33 4.68 .060 .051 
2.2 2.25 9.33 5.98 .062 .051 
2.6 2.32 9.33 7.30 .066 .053 
3.1 2.37 9.33 8.64 .068 .053 
3.5 2.36 9.33 10.01 .071 .053 
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TABLE 1. NUTRIENT REQUIREMENTS OF GROWING AND FINISHING CATTLE CONTINUED 
DAILY IN DIET DRY MATTER8 
Weight 0 Da. Tot. Da. 
lb Gn. Pro. NEm NE~ Ca Phos wtb Gn. DMic,d Pro. ME Mc=~lb NE TDN Cae Phos (Kg) lb lb Meal Me 1 lb lb lb lb lb J Mcal/lb Mcal~lb % % % 
MEDIUM FRAME BULLS 
331 .4 .76 3.30 .36 .024 .015 300 0.5 7.B 9.7 o.BB 0.49 0.24 53.5 0.31 0.20 (150) .9 .95 3.30 .77 .037 .020 1.0 B.3 11.6 0.94 0.56 0.30 57.5 0.4B 0 . 24 
1.3 1.12 3.301 1.21 .04B .024 1 .5 B.6 13.4 1.01 0.62 0.35 61.5 0 .62 0.2B 
1.B 1.2B 3.30 1.65 .062 .029 2.0 B.B 15.2 1.08 0.6B 0.41 65.5 0.75 0.33 
2.2 1.44 3.30 2.11 .073 .031 2.5 B.9 17 .o 1.15 0.74 0.47 70.0 0.92 0 .37 
2.6 1.59 3.30 2.5B .OB4 .035 3.0 B.7 19.3 1.26 o.B4 0.54 76.5 1.09 0.43 
3.1 1. 72 3.30 3.06 .097 .040 
441 .4 .BB 4.10 .45 .026 .020 400 0.5 9.6 9.0 o.BB 0.49 0.24 53.5 0.2B 0.1B (200) .9 1.07 4.10 .96 .037 .022 1.0 10.3 10.4 0.94 0.56 0.30 57.5 0.39 0.21 
1.3 1.24 4.10 1.50 .049 .026 1.5 10.7 11.B 1.01 0.62 0.35 61.5 0.49 0.25 
1.B 1.39 4.10 2.06 .060 .031 2.0 11.0 13.1 1.0B 0.6B 0.41 65.5 0.60 0.2B 
2.2 1.54 4.10 2.62 .071 .033 2.5 11.1 14.4 1.15 0.74 0.47 70.0 0.70 0.32 
2.6 1 .6B 4.10 3.20 .OB2 .037 3.0 10.B 16.1 1. 26 o.B4 0.54 76.5 o.B4 0.37 
3.1 1.79 4.10 3.79 .093 .040 
551 .4 1.00 4.B4 .53 .029 .022 500 0.5 11.4 B.6 O.BB 0.49 0.24 53.5 0.25 0.1B (250) .9 1.1B 4.B4 1.13 .040 .026 1.0 12.1 9.7 0.94 0.56 0.30 57.5 0.35 0.20 
1.3 1.34 4.B4 1. 77 .051 .029 1.5 12.7 10.7 1.01 0.62 0.35 61.5 0.42 0.23 
1.B 1.49 4.B4 2.43 .060 .033 2.0 13.0 11.7 1.0B 0.6B 0.41 65.5 0.49 0.25 
2.2 1.63 4.B4 3.10 .06B .035 2.5 13.1 12.B 1.15 0.74 0.47 70.0 0.59 0.27 
2.6 1.75 4.B4 3.7B .079 .040 3.0 12.B 14.1 1.26 o.B4 0.54 76.5 0.69 0.31 
3.1 1.B5 4.B4 4.4B .OBB .042 
661 .4 1.11 5.55 .61 .031 .026 600 0.5 13.1 B.3 o.BB 0.49 0.24 53.5 0.24 0.1B (300) .9 1.29 5.55 1.30 .042 .029 1.0 13.9 9.2 0.94 0.56 0.30 57.5 0.30 0.19 
1. 3 1.44 5.55 2.03 .051 . 033 1 .5 14.5 10.0 1.01 0.62 0.35 61 .5 0.36 0.21 
1.B 1.5B 5.55 2.7B .060 .035 2.0 14.9 10.B 1.0B 0.6B 0.41 65.5 0.43 0.24 
2.2 1. 71 5.55 3.55 .06B .037 2.5 15.0 11.6 1.15 0.74 0.47 70.0 0.50 0.25 
2.6 1.B2 5.55 4.34 .077 .040 3.0 14.7 12.7 1. 26 o.B4 0.54 76.5 .057 0.29 
3 .1 1.91 5.55 5.14 .OB4 .044 
772 .4 1.21 6.24 .6B .035 ,029 700 0.5 14.7 B.o o.BB 0.49 0.24 53.5 0.23 0.1B (350) .9 1.39 6.24 1.46 .042 .033 1.0 15.6 B.B 0.94 0.56 0.30 57.5 0.2B 0.19 
1.3 1.54 6.24 2.2B .051 .035 1.5 16.3 9.4 1.01 0.62 0.35 61.5 0.32 0.20 
1.B 1.67 6.24 3.12 .060 .037 2.0 16.7 10.1 1.0B 0.6B 0.41 65.5 0. 3B 0.22 
2.2 1.79 6.24 3.99 .066 .040 2.5 16.B 10.B 1.15 0.74 0.47 70.0 0.43 0.24 
2.6 1.90 6.24 4.87 .075 .042 3.0 16.5 11.7 1.26 o.B4 0.54 76.5 0.49 0.25 
3 .1 1.97 6.24 5.77 .OB2 .044 
BB2 .4 1.31 6. B9 .75 .037 .033 Boo 0.5 16.2 7.B o.BB 0.49 0.24 53.5 0.22 0.1B (400) .9 1.4B 6.B9 1.61 .044 .035 1.0 17.3 B.4 0.94 0.56 0 . 30 57.5 0.25 0.19 
1.3 1.63 6.B9 2.52 .053 .037 1.5 1B.o 9.0 1.01 0.62 0.35 61 .5 0.29 0.20 
1.B 1. 76 6.B9 3.45 .060 .040 2.0 1B.5 9.5 1.0B 0.6B 0.41 65.5 0.33 0,21 
2.2 1.B7 6.B9 4.41 .066 .042 2.5 1B.6 10.1 1.15 0.74 0.47 70.0 0.3B 0.23 
2.6 1.96 6.B9 5.3B .073 .044 3.0 1B.2 10.B 1.26 o.B4 0.54 76 . 5 0.44 0.24 
3.1 2.02 6.B9 6.3B .079 .046 
992 .4 1 .41 7.52 .B2 .040 .035 900 0.5 17.7 7.7 o.BB 0.49 0.24 53.5 0.21 0.1B (450) .9 1.5B 7.52 1. 76 .046 .037 1.0 1B.9 B.2 0.94 0.56 0.30 57.5 0.25 0.19 
1.3 1.72 7.52 2.75 .053 .040 1.5 19.7 B.6 1.01 0.62 0.35 61.5 0.2B 0.19 
1. B 1.B4 7.52 3.77 ,060 .042 2,0 20.2 9 .1 1.0B o.6B 0.41 65.5 0.31 0.21 
2.2 1.94 7.52 4 .B1 .064 ,044 2.5 20.3 9.6 1.15 0.74 0.47 70.0 0.34 0.22 
2.6 2.03 7.52 5.BB .071 .046 3 .0 19.9 10.2 1.26 o.B4 0.54 76.5 0.39 0.23 
3.1 2.0B 7.52 6.97 .075 .049 
1102 .4 1.50 B.14 .B9 ,042 .040 1000 0.5 19.2 7.5 o.BB 0.49 0 .24 53.5 0.21 0.1B (500) .9 1.67 B .14 1.91 .049 .042 1.0 20.4 B.o 0.94 0.56 0 . 30 57.5 0.24 0 .1B 
1.3 1.B1 B.14 2.9B .053 .044 1.5 21.3 B.4 1.01 0.62 0.35 61.5 0.26 0 .1 9 1.B 1.92 B.14 4.08 .060 ,044 2.0 21.B B.7 1.0B 0.6B 0.41 65.5 0.2B 0.19 2.2 2.02 B.14 5 .21 ,064 .046 2.5 22.0 9.1 1 .15 0.74 0.47 70.0 0 . 31 0.20 2.6 2.09 B.14 6.37 .06B .049 3.0 21.5 9.6 1.26 o.B4 0 . 54 76.5 0 . 35 0.22 
3 .1 2.12 B. 14 7.54 .073 .049 
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TABLE 1. NUTRIENT REQUI REMENTS OF GROWING AND FINISHING CATTLE CONTINUED 
DAILY IN DIET DRY MATTERa 
Weight Da. Tot. Da. 
lb Gn. Pro . N~ NE Ca Phos wtb Gn . DMi c,d Pro. ME NE NE TDN Cae Phos (Kg) lb lb Meal Mcfl lb lb l b l b lb ~ Mcal/lb Mcal,l b Mcalhb % ~ ~ 
MEDIUM FRAME BULLS CONTINUED 
1213 .4 1.59 8.75 . 96 .044 . 044 1100 0.5 20 .6 7 . 4 0.88 0.49 0 . 24 53 . 5 0.20 0 .1 8 
(550) . 9 1. 76 8 .75 2.05 .051 . 044 1.0 21. 9 7.8 0.94 0 .56 0.30 57 .5 0.22 0.18 
1.3 1.89 8. 75 3 .20 . 055 . 046 1. 5 22 .9 8. 1 1. 01 0.62 0 .35 61.5 0 . 24 0. 19 
1.8 2.00 8 .75 4.38 .060 .049 2.0 23.4 8 . 4 1.08 0.68 0.41 65.5 0.26 0.1 9 
2.2 2.08 8.75 5 .60 .064 .049 2.5 23 .6 8.7 1.1 5 0.74 0.47 70.0 0 .28 0.20 
2. 6 2. 15 8 .75 6 . 84 . 066 .051 3.0 23.1 9 . 2 1 .26 0.84 0 .54 76 .5 0 . 32 0 . 21 
3. 1 2 . 17 8 .75 8.10 .071 .051 
1323 .4 1.68 9 . 33 1.02 . 049 . 046 (600) .9 1.84 9.33 2.19 .053 .049 
1.3 1.97 9.33 3.41 .055 .049 
1.8 2.07 9.33 4.68 .060 .051 
2. 2 2 .15 9 . 33 5. 98 .062 .051 
2.6 2.21 9.33 7.30 .066 .053 
. 3 . 1 2 .22 9.33 8.64 .068 .053 
LARGE FRAME BULL CALVES & COMPENSATING LARGE FRAME YEARLI NG STEERS 
331 .4 .78 3.30 .32 . 024 . 015 300 0 .5 7. 9 9.7 o. 86 0. 48 0. 23 52 . 5 0.3 1 0 . 20 (150) .9 .97 3. 30 .69 . 037 .020 1 .0 8. 4 11.7 0 . 92 0.54 0 . 28 56 . 0 0 .47 0 . 24 
1.3 1.14 3.30 1.07 .051 .024 1 .5 8.8 13. 5 0. 98 0. 59 0. 33 59 . 5 0 . 63 0 . 28 
1.8 1.32 3.30 1.47 .062 .029 2.0 9 . 0 15. 1 1 .03 0.63 0. 37 62 . 5 0.76 0.32 
2.2 1. 48 3.30 1.87 .075 .033 2. 5 9. 2 17 . 0 1 .09 0.69 0.42 66. 5 0.91 0.36 
2.6 1.64 3.30 2. 29 .088 .037 3. 0 9.2 18. 8 1. 16 0 .75 0.47 70 . 5 1. 08 0.43 
3.1 1. 80 3.30 2 .71 .099 .040 3. 5 9 . 1 20 . 9 1 .24 0.82 0.53 75.5 1. 24 0.48 
3.5 1. 94 3.30 3 .14 • 11 2 .044 4.0 8. 2 24 . 7 1.41 0.96 0 . 66 86 . 0 1. 53 0.59 
4. 0 2.03 3. 30 3 . 56 .1 23 .049 
441 . 4 .91 4.10 .40 .026 . 020 400 0.5 9.8 9.0 0. 86 0 . 48 0 . 23 52. 5 0.27 0 .1 9 ( 200) . 9 1. 09 4. 10 . 85 .040 .024 1.0 10. 4 10 . 5 0.92 0.5 4 0 . 28 56 . 0 0. 40 0 . 21 
1.3 1. 26 4. 10 1.33 .051 . 026 1.5 10.9 11.9 0 . 98 0 .59 0 . 33 59 .5 0 . 51 0 . 24 
1.8 1.43 4.10 1.82 .062 .031 2.0 11.2 13 . 1 1.03 0.63 0.37 62. 5 0.61 0. 28 
2.2 1.59 4.10 2. 32 .075 .035 2. 5 11 .4 14. 5 1.09 0.69 0.42 66.5 0.72 0. 31 
2. 6 1.74 4.10 2. 84 .086 .037 3.0 11.5 15.9 1 .16 0.75 0.47 70. 5 0.82 0 . 35 
3 .1 1. 88 4.10 3 . 36 .097 .042 3. 5 11.3 17.5 1. 24 0. 82 0 . 53 75 . 5 0.96 0 . 39 
3 . 5 2.01 4. 10 3.89 .108 .046 4.0 10 . 2 20 . 3 1. 41 0 .96 0 . 66 86 .0 1.1 9 0. 48 
4.0 2.08 4. 10 4. 43 • 11 9 . 049 
551 .4 1.03 4.84 .47 . 029 . 022 500 0.5 11.6 8.6 0.86 0 . 48 0 . 23 52 . 5 0.25 0 .1 9 ( 250) . 9 1.21 4.84 1 . 01 . 042 .026 1.0 12. 3 9 . 8 0.92 0 .54 0 . 28 56 . 0 0 . 36 0 . 21 
1.3 1.38 4. 84 1.57 .051 . 031 1.5 12 . 9 10 . 9 0 . 98 0 . 59 0. 33 59 . 5 0. 43 0 . 22 
1.8 1.54 4.84 2. 15 .062 .033 2.0 13. 2 11.8 1. 03 0. 63 0.37 62.5 0.52 0 . 25 
2. 2 1.69 4.84 2.75 .073 .037 2. 5 13. 5 12.9 1.09 0.69 0.42 66 .5 0 . 59 0 . 28 
2.6 1.83 4.84 3 .36 .084 .040 3.0 13.6 14.0 1.16 0.75 0 .47 70. 5 0 . 68 0. 31 
3. 1 1.96 4.84 3. 97 . 093 .044 3. 5 13.4 15.3 1.24 0.82 0 . 53 75 . 5 0 .77 0 . 35 
3.5 2.08 4.84 4.60 . 104 . 046 4.0 12.0 17 .5 1 .41 0 . 96 0 .66 86 . 0 0 . 97 0.40 
4.0 2. 12 4.84 5 . 23 • 112 . 049 
661 . 4 1.1 4 5 . 55 . 54 . 033 . 026 600 0.5 13.3 8.3 0 .86 0. 48 0 . 23 52. 5 0.23 0 .1 8 (300) . 9 1.32 5.55 1. 15 .042 . 029 1.0 14. 1 9 . 2 0 . 92 0 . 54 0 . 28 56.0 0 . 31 0.20 
1.3 1. 48 5 . 55 1.80 . 053 .033 1.5 14 .8 10 . 1 0. 98 0 . 59 0. 33 59.5 0 . 37 0.21 
1.8 1. 63 5 . 55 2.47 .062 .035 2.0 15. 2 10 . 9 1.03 0 . 63 0. 37 62. 5 0 .44 0 . 23 
2.2 1. 78 5 . 55 3 .15 . 073 . 040 2.5 15 . 5 11. 8 1.09 0.69 0. 42 66.5 0 . 51 0 . 26 
2. 6 1. 91 5 . 55 3 . 85 .082 .042 3.0 15 . 5 12. 7 1.1 6 0.75 0 .47 70 . 5 0 . 58 0 .27 
3.1 2. 04 5 . 55 4.56 . 090 .044 3. 5 15 . 3 13. 7 1. 24 0.82 0.53 75 . 5 0.66 0 . 30 
3 . 5 2.1 4 5 . 55 5 . 28 .099 .049 4. 0 13.8 15 . 6 1.41 0.96 0.66 86 . 0 0 . 81 0. 37 
4. 0 2.16 5.55 6 . 00 .108 .051 
772 . 4 1. 25 6 . 24 . 60 . 035 . 029 700 0.5 14 .9 8. 0 0 . 86 0 . 48 0 . 23 52.5 0 . 22 0 . 18 (350) . 9 1. 42 6.24 1. 29 . 044 .033 1 .o 15.9 8.8 0.92 0.54 0.28 56.0 0 . 29 0. 19 
1.3 1.58 6 . 24 2.02 .053 . 035 1.5 16 .6 9.6 0.98 0.59 0 . 33 59.5 0.35 0. 21 
1. 8 1.75 6 . 24 2. 77 . 062 . 040 2.0 17 .0 10. 2 1.03 0 . 63 0 .37 62 . 5 0 . 39 0 .22 
2. 2 1. 87 6 . 24 3.54 . 071 . 042 2. 5 17.4 11.0 1 . 09 0 . 69 0 . 42 66.5 0.44 0. 24 
2.6 1.99 6 . 24 4. 32 . 079 . 044 3. 0 17 . 5 11.7 1. 16 0 .75 0.47 70.5 0 . 50 0.25 
3. 1 2.11 6. 24 5 .11 . 088 . 046 3 . 5 17 . 2 12.5 1 . 24 0 .82 0 . 53 75 . 5 0 . 56 0 . 28 
3.5 2. 20 6 . 24 5.92 .097 .051 4.0 15 . 5 14. 1 1.41 0 .96 0 .66 86 . 0 0. 70 0.33 
4. 0 2. 20 6 . 24 6.74 .1 04 . 05 1 
882 .4 1 .36 6. 89 . 67 . 037 . 033 800 0. 5 16. 5 7 . 9 0.86 0 . 48 0 . 23 52 . 5 0.21 0 . 18 (400) . 9 1.52 6. 89 1. 43 . 046 .035 1. 0 17.5 8.5 0.92 0.54 0 . 28 56.0 0 . 26 0 .19 
1. 3 1 .68 6. 89 2.23 .055 .040 1.5 18 . 3 9. 1 0 . 98 0 . 59 0 . 33 59.5 0.3 1 0. 20 
1. 8 1.82 6 . 89 3 . 06 . 064 . 042 2.0 18. 8 9 . 7 1. 03 0 . 63 0.37 62.5 0.35 0 . 21 
2. 2 1.95 6 . 89 3.91 .071 . 044 2. 5 19 . 2 10 . 3 1 .09 0 . 69 0.42 66 . 5 0. 40 0.23 
2. 6 2. 07 6.89 4.77 . 079 . 046 3.0 19 . 3 10 . 9 1.1 6 0 .75 0.47 70 . 5 0.45 0.24 
3.1 2. 17 6.89 5. 65 . 086 .049 3.5 19.0 11 . 6 1. 24 0.82 0 . 53 75. 5 0 . 50 0. 26 
3 . 5 2. 26 6 . 89 6 . 55 .093 . 051 4.0 17 . 1 13 . 0 1. 41 0 . 96 0 . 66 86 . 0 0 . 61 0 . 31 
4.0 2. 23 6.89 7.45 .099 .053 
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TABLE 1. NUTRIENT REQUIREMENTS OF GROWING AND FINISHING CATTLE CONTINUED 
DAILY IN DIET DRY MATTERa 
Weight Da. Tot. Da. 
lb Gn. Pro. N\t NE Ca Phos wtb Gn. DMic,d Pro. ME NE NE TDN Cae Phos (Kg) lb lb Meal Mc~l lb lb lb lb lb % Mcal/lb Mcal~lb Mcal~lb % % % 
---- ---------- ----· ----------------------·-- --------- - - - - -----
LARGE FRAME BULL CALVES & COMPENSATING LARGE FRAME YEARLING STEERS CONTINUED 
992 ,U 1.46 7.52 .73 .040 .037 900 0.5 18.0 7.7 0.86 0.48 0.23 52.5 0.22 0.18 (450) .9 1.62 7.52 1.56 .049 .040 1.0 19.2 8.3 0.92 0.54 0.28 56.0 0.25 0.18 
1.3 1.77 7.52 2.44 .055 .042 1.5 20.0 8.8 0.98 0.59 0.33 59.5 0 . 29 0.20 
1.8 1.91 7.52 3.34 .064 .044 2.0 20,6 9.2 1.03 0.63 0.37 62.5 0.32 0,20 
2.2 2.03 7.52 4.27 .071 .046 2.5 21.0 9.8 1 .09 0.69 0.42 66.5 0.36 0.21 
2.6 2.14 7.52 5.21 .077 .049 3.0 21.1 10.3 1 .16 0.75 0.47 70.5 0.40 0.23 
] 3.1 2.24 7.52 6.18 .084 .051 3.5 20.8 10.9 1.24 0.82 0.53 75.5 0.45 0.24 3.5 2.31 7.52 7.15 .090 .053 4.0 18.7 12.1 1.41 0.96 0.66 86 .o 0.53 0.28 4.0 2.27 7.52 8.13 .097 .055 
J 1102 .4 1.55 8.14 .79 .044 ,040 1000 0. 5 19.5 7.6 0.86 0.48 0.23 52.5 0.21 0.18 (500) .9 1. 71 8.14 1.69 .051 .042 1 .o 20.7 8.1 0.92 0.54 0.28 56.0 0.25 0.18 
1.3 1.86 8.14 2.64 .057 .044 1.5 21.7 8.5 0.98 0.59 0.33 59.5 0.27 0.19 
1.8 2,00 8,14 3.62 .064 ,046 2.0 22.3 8.9 1.03 0.63 0.37 62.5 0.30 0,20 
2.2 2.11 8.14 4.62 .071 .049 2.5 22.7 9.3 1.09 0.69 0.42 66.5 0.33 0.20 
2.6 2.22 8.14 5.64 .077 .051 3.0 22.8 9.7 1 .16 0.75 0.47 70.5 0.36 0.21 
3.1 2.30 8,14 6.68 .082 .053 3.5 22.5 10.3 1.24 0,82 0.53 75.5 0.40 0.24 
3.5 2.36 8.14 7.74 .088 .055 4.0 20.2 11.3 1 .41 0.96 0.66 86.0 0.48 0.27 
4,0 2.30 8.14 8.80 .093 .055 
1213 .4 1.65 8.75 .85 ,046 .044 1100 0.5 20.9 7.5 0,86 0,48 0.23 52.5 0.21 0.18 (550) .9 1.80 8.75 1.82 .053 ,046 1.0 22.3 7.9 0.92 0.54 0,28 56.0 0.23 0.18 
1 .3 1.95 8.75 2.83 ,060 ,049 1.5 23.3 8. 3 0.98 0.59 0.33 59.5 0.26 0.19 
1 .8 2.08 8.75 3.88 .064 ,049 2.0 23.9 8.6 1.03 0.63 0.37 62.5 0.28 0.19 
2.2 2.19 8.75 4.96 .071 .051 2.5 24.2 9.0 1.09 0.69 0,42 66.5 0.30 0.20 
2.6 2.29 8.75 6.06 .075 .053 3.0 24.5 9.3 1.16 0.75 0.47 70.5 0.32 0.21 
3.1 2.36 8.75 7.18 .079 .055 3.5 24.1 9.8 1 .24 0.82 0.53 75.5 0.36 0.22 
3.5 2.41 8.75 8.31 ,086 .055 4.0 21.7 10.7 1 .41 0.96 0.66 86,0 0.43 0.25 
4.0 2.33 8.75 9.46 .090 .057 
1323 .4 1.74 9.33 .91 .049 ,046 (600) .9 1.89 9.33 1 .94 .055 .049 
1.3 2.04 9.33 3.02 .060 .051 
1.8 2.16 9.33 4.15 ,066 .053 
2.2 2.26 9.33 5.30 .071 .053 
2.6 2.35 9.33 6.47 .075 .055 
3.1 2.42 9.33 7.66 .079 .057 
3.5 2.46 9.33 8.87 ,084 .057 
4.0 2.36 9.33 10.10 .086 .057 
MEDIUM FRAME HEIFER CALVES 
331 .4 .71 3.30 .49 .022 .015 300 0.5 7.5 9.6 0.92 0.54 0.28 56.0 0.29 0.21 (150) .9 .90 3.30 1.05 .033 .020 1 .o 8,0 11.4 1.02 0.63 0.36 62.0 0.44 0,22 
1.3 1.05 3.30 1.66 ,044 ,022 1.5 8.2 13.1 1.13 0 .72 0,44 68.5 0.59 0.27 
1.8 1 .18 3.30 2.29 .055 .026 2.0 8,0 15.1 1 .26 0,84 0.55 77.0 0.74 0.33 
2.2 1 .24 3.30 2.94 ,064 ,029 
441 .4 .82 4.10 ,60 ,024 ,020 400 0.5 9.3 8.9 0.92 0.54 0,28 56.0 0.26 0.19 (200) .9 1.01 4.10 1.31 .035 .022 1.0 9.9 10.2 1.02 0.63 0.36 62.0 0.36 0.21 
1.3 1 .15 4.10 2.06 ,044 .024 1.5 10.2 11.4 1 .13 0.72 0,44 68.5 0.45 0.24 
1.8 1.26 4.10 2.84 .051 .026 2.0 10.0 12.9 0.26 0.84 0.55 77.0 0.57 0.29 
2. 2 1.28 4.10 3.65 ,060 .031 
551 .4 .92 4.84 .71 ,026 ,022 500 0.5 11.0 8.5 0.92 0.54 0.28 56.0 0,24 0.18 (250) .9 1.11 4.84 1.55 .035 .024 1 .o 11.8 9.4 1 ,02 0.63 0.36 62.0 0.30 0 .21 
1.3 1.24 4.84 2.44 .042 .026 1.5 12.1 10.3 1 .13 0.72 0.44 68.5 0.38 0,22 
1.8 1.34 4.84 3.36 .051 .029 2.0 11 .8 11.4 1. 26 0.84 0.55 77 .o 0.45 0.24 
2.2 1.33 4.84 4.31 .057 .031 
661 .4 1.02 5.55 .82 .029 ,024 600 0.5 12.6 8.1 0.92 0.54 0 ,28 56.0 0.23 0.18 (300) .9 1.21 5.55 1.77 .035 ,026 1.0 13.5 8.8 1.02 0.63 0.36 62.0 0.28 0 ,20 ] 1. 3 1.33 5.55 2.79 ,042 ,029 1.5 13.8 9.5 1.13 0.72 0.44 68.5 0. 32 0.21 1.8 1.41 5.55 3.85 ,049 .031 2.0 13.5 10.4 1.26 0,84 0.55 77 .o 0.38 0.23 2. 2 1.37 5.55 4.94 .053 .033 
1 772 .4 1.12 6.24 .92 .031 .029 700 0.5 14.1 7.9 0.92 0.54 0.28 56.0 0.22 0.1 8 (350) .9 1.30 6.24 1.99 .037 .031 1.0 15.1 8.4 1.02 0.63 0.36 62.0 0.25 0.1 9 
1.3 1 .41 6.24 3.13 ,042 .031 1.5 15.5 9.0 1.13 0.72 0.44 68.5 0.28 0.20 
1.8 1.48 6.24 4.32 ,046 .033 2.0 15.2 9.6 1.26 0.84 0.55 77.0 0. 32 0.22 
2.2 1.41 6.24 5 . 55 .051 .035 
882 ,4 1.21 6.89 1.01 .035 .031 800 0.5 15.6 7.7 0.92 0.54 0.28 56.0 0.21 0.1 8 (400) .9 1.39 6.89 2.20 .037 .033 1.0 16.7 8.1 1,02 0.63 0.36 62.0 0,22 0.1 8 
1.3 1.49 6.89 3.46 ,042 .035 1.5 17.2 8.5 1 .13 0.72 0,44 68.5 0.24 0.1 9 1.8 1.54 6.89 4. 78 ,044 .035 2.0 16.8 9.0 1.26 0,84 0.55 77.0 0.28 0.20 2.2 1.44 6.89 6.14 ,049 .035 
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TABLE 1. NUTRIENT REQUIREMENTS OF GROWING AND FINISHING CATTLE CONTINUED 
DAILY IN DIET DRY MATTERa 
Weight Da. Tot. Da. 
lb Gn. Pro. N~ NEg Ca Phos wtb Gn. DMic,d Pro. ME Mc:~lb NE TON Cae Phos (Kg ) lb lb Meal Meal lb lb lb lb lb ~ Mcal/lb Mcal~lb ~ ~ ~ 
MEDIUM FRAME HEIFER CALVES CONTINUED 
992 .4 1.30 7.52 1.11 .037 .035 900 0.5 17.1 7.5 0.92 0.54 0.2B 56.0 0.21 0.1B (450) .9 1.48 7.52 2.40 .040 .035 1.0 1B.3 7.B 1.02 0.63 0.36 62.0 0.22 0.1B 
1.3 1.56 7.52 3.7B .042 .037 1 .5 1B.B B. 1 1.13 0.72 0.44 6B.5 0.22 0.19 
1.B 1.60 7.52 5.22 .044 .037 2.0 18.3 8.5 1 .26 0.84 0.55 77.0 0.25 0.19 
2.2 1.48 7 .5.2 6.70 .044 .037 
1102 .4 1.38 8. 14 1.20 .040 .037 1000 0.5 18.5 7.4 0.92 0.54 0.28 56.0 0.20 0.1B (500) .9 1.56 8.14 2.60 .042 .040 1.0 19.8 7.6 1 .02 0.63 0.36 62.0 0.20 0.18 
1.3 1.63 8.14 4.10 .042 .040 1.5 20.3 7.8 1.13 0.72 0.44 68.5 0.21 0.1B 
1.8 1.66 8.14 5.65 .042 .040 2.0 19.8 B. 1 1.26 o.B4 0.55 77.0 0.22 0.19 
2.2 1 .51 8.14 7.25 .042 .040 
1213 .4 1.46 8.75 1.29 .042 .042 (550) .9 1.64 8.75 2.79 .042 .042 
1.3 1.70 8.75 4.40 .042 .042 
1.8 1. 72 8.75 6.07 .042 .042 
2.2 1.54 8.75 7.79 .042 .042 
LARGE FRAME HEIFER CALVES & MEDIUM FRAME YEARLING HEIFERS 
331 .4 .75 3.30 .43 .024 .015 300 0.5 7.8 9.5 0.89 0.50 0.25 54.0 0.31 0.20 (150) .9 .94 3.30 .93 .035 .020 1.0 8.4 11.3 0.98 0.5B 0.32 59.0 0.45 0.24 
1.3 1.10 3.30 1.47 .046 .022 1.5 B. B 13.0 1.05 0.65 0.39 64.0 0.5B 0.25 
1.B 1.25 3.30 2.03 .057 .026 2.0 8.9 14.6 1.14 0.74 0.46 69.5 0.69 0.30 
2.2 1.39 3.30 2.61 .o6B .031 2.5 8.7 16.7 1.26 0.84 0.55 77.0 0.86 0.35 
2.6 1.50 3.30 3.19 .077 .033 
441 .4 .BB 4.10 .53 .026 .020 400 0.5 9.7 8.9 0.89 0.50 0.25 54.0 0.27 0.1B (200) .9 1.06 4.10 1.16 .035 .022 1.0 10.5 10.1 0.98 0.58 0.32 59.0 0.36 0.21 
1. 3 1.21 4.10 1.83 .046 .026 1.5 10 . 9 11.3 1 .05 0.65 0.39 64.0 0.45 0.22 
1.8 1.35 4.10 2.62 .055 .029 2.0 11.1 12.6 1 .14 0.74 0.46 69.5 0.54 0.26 
2.2 1.47 4.10 3.23 .064 .031 2.5 10.8 14.1 1 .26 0.84 0.55 77.0 0.65 0.31 
2.6 1.56 4.10 3.97 .073 .035 
551 .4 .99 4.84 .63 .029 .022 500 0.5 11.5 8.4 o.B9 0.50 0.25 54.0 0.23 0.18 (250) .9 1.17 4.84 1.37 .037 .024 1.0 12.4 9.4 0.9B 0.58 0.32 59.0 0.30 0.20 
1.3 1.31 4.B4 2.16 .046 .029 1.5 12.9 10.3 1.05 0.65 0.39 64.0 0.38 0.20 
1.8 1.44 4.84 2.9B .053 .031 2.0 13.1 11.2 1 .14 0.74 0.46 69.5 0.44 0.24 
2.2 1.55 4.84 3.82 .062 .033 2.5 12.8 12.4 1.26 0.84 0.55 77.0 0.53 0.26 
2.6 1.62 4.B4 4.69 .068 .035 
661 .4 1.10 5. 55 .72 .031 .026 600 0.5 13.2 8.1 o.B9 0.50 0.25 54.0 0.22 0.1B (300) .9 1.27 5.55 1.57 .037 .029 1.0 14.1 8.9 0.98 0.5B 0.32 59.0 0.2B 0.19 
1.3 1.41 5.55 2.47 .046 .031 1.5 14.B 9.6 1.05 0.65 0.39 64.0 0.33 0.19 
1.B 1.53 5.55 3.41 .053 .033 2.0 15.0 10.3 1.14 0.74 0.46 69.5 0.3B 0.22 
2.2 1.62 5.55 4.38 .060 .035 2.5 14.6 11.2 1.26 o.B4 0.55 77.0 0.44 0.24 
2.6 1.67 5.55 5.37 .066 .037 
772 .4 1.20 6.24 .B1 .033 .029 700 0.5 14.B 7.9 0.89 0.50 0.25 54.0 0.21 0.18 (350) .9 1.37 6.24 1. 76 .040 .031 1.0 15.9 8.5 o.gB 0.58 0.32 59.0 0.25 0.18 
1.3 1.50 6.24 2.78 .046 .033 1.5 16.6 9.0 1.05 0.65 0.39 64.0 0.29 0.19 
1.8 1.61 6.24 3.B3 .051 .035 2.0 16.B 9.6 1.14 0.74 0.46 69.5 0.33 0.20 
2.2 1.69 9.24 4.92 .057 .037 2.5 16.4 10 . 3 1.26 0.84 0.55 77.0 0.38 0.22 
2.6 1. 72 6.24 5.03 .062 .037 
8B2 .4 1.30 6.89 .90 .035 .033 BOO 0.5 16.4 7.7 0.89 0.50 0.25 54.0 0.20 0.18 (400) .g 1.47 6.89 1.95 .042 .033 1.0 17.6 B.2 0.9B 0.5B 0.32 59.0 0.24 0.18 
1.3 1.60 6.89 3.07 .046 .035 1.5 18.3 B.6 1.05 0.65 0.39 64.0 0.25 0 .18 
1.B 1.69 6.89 4.24 .051 .037 2.0 18.6 9.0 1.14 0.74 0.46 69.5 0.28 0.19 
2.2 1. 76 6.89 5.44 .055 .040 2.5 18.1 9.6 1.26 0.84 0.55 77.0 0.33 0.21 
2.6 1.77 6.B9 6.67 .060 .040 
992 .4 1.39 7.52 .9B .037 .035 goo 0.5 17.8 7.5 0.89 0.50 0.25 54.0 0.20 0.1B (450) .9 1.56 7.52 2.13 .042 .037 1.0 19.2 7.9 0.98 0.5B 0.32 59.0 0.22 0. 1B 
1.3 1.67 7.52 3.35 .046 .037 1.5 20.0 8.2 1.05 0.65 0.39 64.0 0.23 0.18 
1.8 1. 76 7.52 4.63 .051 .040 2.0 20.3 B.6 1.14 0.74 0.46 69.5 0.26 0.18 
2.2 1.82 7.52 5.94 .053 .040 2.5 19.B 9.0 1.26 o.B4 0.55 77.0 0.29 0.20 
2.6 1.82 7.52 7.28 .055 .042 
1102 .4 1.4B 8.14 1.06 .040 .040 1000 0.5 19.3 7.4 0.89 0.50 0.25 54.0 0.19 0.1B (500) .9 1.65 B.14 2.31 .044 .040 1.0 20.8 7.7 o.gB 0.5B 0.32 59 .• 0 0.21 0.18 
1.3 1. 76 8.14 3.63 .046 .042 1.5 21.7 B.O 1.05 0.65 0.39 64.0 0.21 0.18 
1.B 1.84 B.14 5.01 .049 .042 2.0 22.0 B.2 1 .14 0.74 0.46 69.5 0.23 0.1B 
2.2 1.8B 8.14 6.43 .051 .042 2.5 21.5 B.6 1.26 0.84 0.55 77.0 0.25 0.18 
2.6 1.B6 8.14 7.8B .053 .044 
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TABLE 1. NUTRIENT REQUIREMENTS OF GROWING AND FINISHING CATTLE CONTINUED 
Phos 
lb 
Da. 
Gn. 
lb 
Pro. 
% 
IN DIET DRY MATTERa_ __ ______ . 
ME 
Mcal/lb 
NE Mcal~lb TDN % 
LARGE FRAME HEIFER CALVES & MEDIUM FRAME YEARLING HEIFERS CONTINUED 
1213 
(550) 
1323 (600) 
.4 
.9 
1.3 
1.8 
2.2 
2.6 
.4 
.9 
1.3 
1.8 
2.2 
2.6 
1.57 8.75 
1. 74 8.75 
1.83 8.75 
1.91 8.75 
1.94 8.75 
1.90 8.75 
1.66 9.33 
1.82 9.33 
1.91 9.33 
1.98 9.33 
<'.00 9.33 
1.95 9.33 
1.14 .044 .042 1100 0.5 20.8 7.3 0.89 0.50 0.25 54.0 
2.47 .046 .044 1.0 22.3 7.5 0.98 0.58 0.32 59.0 
3.90 .049 .044 1.5 23.3 7.7 1.05 0.65 0.39 64.0 
5.38 .049 .044 2.0 23.6 7.9 1.14 0.74 0.46 69.5 
6.91 .051 .044 2.5 23.1 8.2 1 .26 0.84 0.55 77.0 
8.47 .051 .044 
1.21 ,046 .046 
2.64 .049 .046 
4.16 .049 .046 
5.74 .049 .046 
7.37 .049 .046 
9.03 .049 .046 
---------- ---------- -------
0.19 
0.20 
0.20 
0.21 
0.22 
Phos 
% 
0. 18 
0 .18 
0.18 
0.18 
0 .18 
aThese nutrient concentrations ar·e suitable examples for specific management goals; other concentratj.ons may also be accept-
bable if feed intake is adequate. 
Shrunk live weight basis. 
cDMI : Dry Matter Intake, 
dvitamin A requirements are about 1000 I.U. per lb of diet. 
eCalcium requirement does not allow for buffering effect of limestone. 
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TABLE 2, NUTRIENT REQUIREMENTS OF BREEDING CATTLF. 
D ln I!l!!t I!o: M~~ottflr 
Eners::£ Eners::£ 
Gainb 
Daily Vit Ad 
wta D~ Pro TDN N~ NE ME Ca p 1000's Pro TDN (Me:jlb) 
NE ME Ca Phos 
lb lb lb lb lb (Meal) (Meafl (Meal) lb lb IU J % (Meal~lb) (Meal/lb) J J 
PREGNANT YEARLING HEIFERS--LAST THIRD OF PREGNANCY 
700 0.9 15.3 1.3 8.5 7.95 NA 8 13.9 .042 .031 19 8.4 55.4 0.52 NAe 0.91 .27 .20 
700 1.4 15.8 1.4 9.6 7.95 0.87 15.7 .053 .033 20 9.0 60.3 0.60 o. 34 0.99 .33 .21 
700 1.9 15.8 1.5 10.6 7.95 1.89 17.4 .060 .035 20 9.8 67.0 0.70 0.43 1.10 .38 .21 
750 0.9 16.1 1.3 8.9 8.25 NA 14.6 . 044 .031 20 8.3 55.1 0.52 NA 0.90 .27 .19 
750 1 .4 16.6 1.5 10.0 8.25 0,92 16.4 .053 .035 21 8.9 59.9 0.60 0.33 0.98 .32 .21 
750 1.9 16.6 1.6 1·1.1 8.25 1.99 18.2 .062 .037 21 9.5 66.5 0.69 0,42 1.09 .37 .23 
Boo 0.9 16.8 ' 1.4 9.2 8.56 NA 15.2 .046 .033 21 8.2 54.8 0.51 NA 0.90 .27 .20 
800 1.4 17.4 1.5 10.4 8.56. 0.96 17.1 .055 .035 22 8.8 59.6 0.59 0.33 0.98 .32 .21 
800 1.9 17.5 1.6 11.6 8.56 2.09 19.0 .062 .037 22 9.3 66.1 0.69 0.42 1.08 .35 .21 
850 0.9 17.6 1.4 9.6 8.85 NA 15.7 .046 .035 22 8.2 54.5 0.51 NA 0.89 .27 .20 
850 1.4 ' 18.2 1.6 10.8 8.85 1.01 17.8 .055 .037 23 8.6 59.3 0.59 0.32 0.97 .30 .21 
850 1.9 18.3 1.7 12.1 8.85 2.19 19.8 .062 .040 23 9.1 65.7 0.68 0.41 1.08 .34 .22 
900 0.9 18.3 1 .5 9.9 9.15 NA 16.3 .049 .037 23 8.1 54.3 0.51 NA 0.89 .26 . 20 
900 1.4 19.0 1.6 11.3 9.15 1.05 18.5 .057 ,040 24 8.5 59.1 0.58 0.32 0.97 .30 .21 
900 1.9 19.2 1.7 12.5 9.15 2.28 20.6 .062 .042 24 9.0 65.4 0.68 0.41 1.07 .32 .21 
950 0.9 19.0 1.5 10.3 9.44 NA 16.9 .051 .037 24 8.0 54.1 0.50 NA 0.89 .27 .20 
950 1.4 19.8 1.7 11.7 9.44 1 .09 19.1 .057 .042 25 8.4 58.9 0.58 0.32 0.97 .29 .21 
950 1 .9 20.0 1.8 13.0 9.44 2.38 21.3 ,064 .042 25 8.8 65.1 ·o.67 0,40 1 .07 .32 .21 
DRY PREGNANT MATURE COWS--MIDDLE THIRD OF PREGNANCY 
800 o.o 15.3 1. 1 7.5 6.41 NA 12.3 .026 .026 19 7.1 48.8 0.42 NA 0,80 .17 .11 
900 o.o 16.7 1.2 8.2 7.00 NA 13.4 .031 .031 21 7.0 48.8 0,42 NA 0.80 .18 .18 
1000 o.o 18.1 1.3 8.8 7.57 NA 14.5 .033 .033 23 7.0 48.8 0.42 NA 0.80 .18 .18 
1100 o.o 19.5 1.4 9.5 8.13 NA 15.6 .037 .037 25 7.0 48.8 0.42 NA 0.80 .19 .19 
1200 o.o 20.8 1.4 10.1 8.68 NA 16.6 .040 .040 26 6.9 48.8 0.42 NA 0.80 .19 .19 
1300 o.o 22.0 1.5 10.8 9.22 NA 17.7 .044 .044 28 6. 9 48.8 0.42 NA 0.80 .20 .20 
1400 o.o 23.3 1 .6 11.4 9.75 NA 18.7 .046 .046 30 6.9 48.8 0.42 NA 0.80 .20 .20 
DRY PREGNANT MATURE COWS--LAST THIRD OF PREGNANCY 
800 0.9 16.8 1 .4 9. 2 8.56 NA 15.0 .044 .033 21 8.2 54.5 0.51 NA 0.89 .26 .20 
900 0.9 18.2 1.5 9.8 9.15 NA 16.2 .049 .037 23 8.0 54.0 0.50 NA 0.89 .26 .20 
1000 0.9 19.6 1.6 10.5 9.72 NA 11.3 .051 .040 25 7.9 53.6 0.50 NA 0.88 .26 .20 
1100 0.9 21.0 1.6 11.2 10.28 NA 18.3 .055 .044 26 7.8 53.2 0.49 NA 0.87 .26 .21 
1200 0.9 22.3 1. 7 11.8 10.83 NA 19.4 .057 .046 28 7.8 52.9 0.49 NA 0.87 .26 .21 
1300 0.9 23.6 1.8 12.5 11.37 NA 20.4 .062 .051 30 7.7 52.7 0.48 NA 0.87 .26 .21 
1400 0,9 24.9 1.9 13.1 11.90 NA 21.5 .064 .053 32 7.6 52.5 0.48 NA 0,86 .26 .21 
TWO-YEAR-OLD HEIFERS ~RSING CALVESr-FIRST 3-4 MONTHS POSTPARTU11--10 LB MILK/DAY 
0.67 0.40 1.07 .36 .24 100 o. 5 15.9 1.8 10.3 9.2or o.87 11.0 .057 .037 28 11.3 65.1 
750 b.5 16.7 1,88 10.8 9.51r o.92 17.7 .057 .o4o 30 11.0 64.4 0,66 0.40 1.06 .34 .24 
8oo o.5 17.6 1,98 11.2 9.81r 0.96 18.4 .o6o .042 31 10.8 63.8 0,66 0.39 1.05 .34 .24 
sso o.s 18.4 1.98 11.6 10.11r 1.01 19.1 .o6o .042 33 10.6 63.2 0.65 0.38 1.04 .33 .23 
90o 0.5 19.2 2.o8 12.0 10.4or 1.05 19.8 .o62 .o44 34 10.4 62.7 0.64 0.37 1.03 .32 .23 
950 o.5 20.0 2,08 12.5 1o.69r 1.09 2o.5 .o62 .o46 35 10.2 62.3 0.63 0.37 1.02 .31 .23 
1000 0.5 20,8 2,18 12.9 10.98 1.14 21.1 .064 .049 37 10.0 61.9 0.62 0.36 1 .02 .31 .23 
COWS NURSING CALVES-AV~RAGE MILKINGfABILITY--FIRST 3-4 MONTHS POSTPARTUM--10 LB MILK/DAY 
NA 0.96 .30 .22 800 0.0 17.3 1.8 10.1 9.81f NA 16.6 .051 .037 31 10.2 58.2 0.57 
900 0,0 18 , 8 1.98 10.8 10.40f NA 17.7 .053 .042 33 9.9 57.3 0.55 NA 0.94 .28 .22 
1000 0,0 20.2 2.08 11.5 10.98f NA 18.8 .055 .044 36 9.6 56.6 0.55 NA 0.93 .28 .22 
1100 0.0 21.6 2.08 12.1 11.54f NA 19.9 .060 .049 38 9.4 56.0 0.54 NA 0.92 .27 .22 
1200 0.0 23.0 2,18 12.8 12.09f NA 21.0 .062 .051 41 9.3 55.5 0.53 NA 0.91 .27 .22 
1300 0.0 21.3 2,28 13.4 12.63f NA 22.0 .066 .055 43 9.1 55.1 0.52 NA 0.90 .27 .22 
1400 0,0 25.6 2,38 14.0 13.15 NA 23.0 .068 .057 46 9.0 54.7 0.51 NA 0.90 .27 .22 
COWS NURSING CALVES-SUPERIOR MILKIN¥ ABILITY--FIRST 3-4 MONTHS POSTPARTUM--20 LB MILK/DAY 
NA 1.27 .48 .31 800 0.0 15.7 2.28 12.1 13.22f NA 19.9 .075 .049 28 14,2 77.3 0.85 
900 0,0 18.7 2,48 13.1 13.81f NA 21.5 .077 .053 33 12.9 69.8 0.74 NA 1.15 .41 .28 
1000 0.0 20,6 2.58 13.8 14.38f NA 22.7 .079 .055 37 12.3 67.0 0.70 NA 1.10 .39 .27 
1100 0,0 22.3 2,68 14.5 14.94f NA 23.8 ,084 .060 40 11.9 65.2 0.67 NA 1.07 .38 .27 
1200 0,0 23.8 2.78 15.2 15.49f NA 24.9 .086 ,062 42 11.5 63.7 0.65 NA 1.05 .36 .26 
1300 0.0 25.3 2.88 15.9 16.03f NA 26,0 .090 ,066 45 11.2 62,6 0.64 NA 1.03 .36 .26 
1400 0,0 26.7 2,98 16.5 16.56 NA 27.1 .093 .068 47 11,0 61.7 0.62 NA 1.01 .35 .26 
BULLS, MAINTENANCE AND SLOW RATE OF GROWTH (REGAIN BODY CONDITION) 
< 1300 For growth and development use requirements for bulls in Table 1. 
1300 1.0 25.4 1.9 14.2 9.22 2.20 23.3 .055 .049 45 7.6 55.8 0.53 0.28 0. 92 .22 . 19 
1300 1.5 26.1 2.0 15.6 9.22 3.43 25.5 .062 .051 46 7.9 59.7 0.59 0.33 0.98 .24 .19 
1300 2.0 26.2 2.2 16.8 9.22 4.71 27.6 ,068 .053 46 8.2 64.0 0.65 0.39 1.05 .26 .20 
1400 1 .o 26.8 2.0 15.0 9.75 2.33 24.6 .057 .051 48 7.5 55.8 0.53 0.28 0.92 .21 .19 
1400 1 .5 27.6 2.1 16.5 9.75 3.63 27.0 . 064 .053 49 7.7 59.7 0.59 0.33 0.98 .23 • 19 
1400 2.0 27.7 2.2 17.8 9.75 4.98 29.1 .068 .055 49 8.0 64 .o 0.65 0 .39 1.05 .25 .20 
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TABLE 2. NUTRIENT REQUIREMENTS OF BREEDING CATTLE CONTINUED 
Dail In Diet Dn: Matter 
Energy Energy 
Daily Vit Ad 
wta Gainb Dt-f Pro TDN NEm NE ME Ca p 1000 ' s Pro TDN NE NE ME Ca Phos 
lb lb lb lb lb (Meal) (Mea~) (Meal) lb lb IU 
" 
% (Mcal~lb) (Mcal~lb) (Mcal/lb) % % 
1500 0 . 0 25 . 2 1. 7 12.? 10.26 NA 20.0 .051 .051 45 6 . 9 48.4 0.41 NA 0 .79 . 20 . 20 
1500 1.0 28 . 3 2.1 15.8 10.26 2 .45 25 . 9 .060 . 053 50 7.4 55.8 0.53 0.28 0 . 92 .21 .19 
1500 1. 5 29 .o 2.2 17 . 3 10 . 26 3.82 28 . 4 .064 .055 51 7 . 6 59.7 0.59 0.33 0 . 98 .?2 .19 
1600 o.o 26 . 5 1.8 1? . 8 10 .77 NA 21.0 .051 .053 47 6.9 48. 4 0.41 NA 0 .79 .19 . 20 
1600 1 .o 29 . 7 2.? 16 . 6 10 .77 2.57 27.2 .064 .057 53 7.3 55 . 8 0.53 0 . 28 0 . 92 .22 . 19 
1600 1.5 30.4 ? . 3 18.2 10.77 4. 01 29.8 .068 . 060 54 7 . 4 59 .7 0 .59 0 . 33 0 .98 . 22 .20 
1700 0 . 0 27.7 1.9 13 .4 11 . 28 NA 22 . 0 . 057 .057 49 6.8 48.4 0.41 NA 0 .79 .21 . 21 
1700 0.5 29.6 2. 1 15 . 4 11 . 28 1.26 25 . 3 .060 .057 52 7.0 5?.0 0 . 47 0.22 0.85 .20 . 19 
1800 0 . 0 28.9 2 . 0 14.0 11.77 NA 23 .0 . 060 .060 51 6.8 48.4 0 . 41 NA 0.79 .21 . 21 
1800 0 . 5 30.9 2. 2 16. 1 11. 77 1 .31 26.4 .062 . 062 55 7 . 0 52.0 0 . 47 0.22 0 . 85 .20 . 20 
1900 0 . 0 30.1 2 . 0 14.6 12.26 NA 23.9 .064 .064 53 6 . 8 48 . 4 0 . 41 NA 0. 79 . 21 . 21 
1900 0.5 32 . 2 ? .2 16.8 12.26 1 .37 27.5 . 064 . 064 57 6.9 52.0 0.47 0.22 0.85 .20 .20 
2000 o.o 31.3 2 . 1 15.2 12 .74 NA 24.9 . 066 . 066 55 6.8 48. 4 0.41 NA 0.79 . 21 .21 
2100 0 . 0 32.5 2. 2 15 .7 13.21 NA 25.8 .071 .07 1 58 6 . 8 48. 4 0 . 41 NA 0. 79 .22 . 22 
2200 0 . 0 33 . 6 2.3 16.3 13.68 NA 26 .7 .073 . 073 60 6.8 48. 4 0.41 NA 0.79 .22 .22 
aAverage weight for a feeding period. ~Approximately 0.9 ± 0. 2 lb of gain/day over t he last third of pregnancy is the product of conception. 
These Dry matter consumption shou 1 d vary depending on the energy concentration of the diet and en vironmenta 1 conditions. 
intakes are based on the energy concentra tion shown in the t ab 1 e a nd assuming a thermoneutr a 1 environment without snow or 
dmud conditions. If the energy concentra tions of the diet to be fed exceed the tabular va lue, limit feeding may be required. 
Vitamin A requirements per pound of diet a re 1273 IU for pregnant heifers and cows and 1773 for lactating cows and breeding 
bulls. 
eNot applicable. 
fincludes 0 . 31 Meal N~ lb of milk produced. 
gincludes 0.03 lb protein/lb of milk pr oduced . 
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